Splenic clearance mechanisms of rehydrated, lyophilized platelets.
A variety of platelet substitutes (e.g., rehydrated, lyophilized (RL) platelets, thromboerythrocytes, plateletsomes, infusible platelet membranes, synthocytes, fibrinogen-coated microcapules) are potentially useful as hemostatic agents in transfusion medicine. However, as "foreign" particles, platelet substitutes interact to varying extents with elements of the reticulo-endothelial system for clearance, reducing hemostatic efficacy. Experiments were performed to better understand the interaction of RL platelets with elements of the innate and acquired immune systems. The infusion of heterologous RL platelets into rats resulted in rapid clearance from the free circulation with half-life values of minutes. The clearance of RL platelets was inhibited when macrophages were rendered apoptotic with gadolinium. Transmission EM analysis of splenic tissue after infusion of lyophilized cells, as well as in vitro mixing studies with splenic macrophages and RL platelets, indicated that macrophage-mediated phagocytosis mechanisms were operant in RL platelet clearance by the reticulo-endothelial system. Studies with IV IgG, as a competitive inhibitor of the macrophage Fc receptor, provides evidence that RL platelet destruction is in part mediated by platelet surface bound IgG. This hypothesis was further supported by the finding that RL platelets react with IgG class antibodies that are pre-existing in naïve animals. These studies provide a rational basis for prolonging the circulation time of RL platelets and other platelet substitutes.